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Abstract. A parasitological survey was conducted in children living in a poor area next to a
drainage channel, in Tucumán province, Argentina. Stool specimens from 115 children were
collected and samples were analyzed by direct microscopy examination and concentration
techniques. The prevalence rate of intestinal parasites infection was high (78.3%) and
Blastocystis hominis was the most frequent protozoan parasite found (68.9%) followed by
Giardia intestinalis (33.3%), Entamoeba coli (24.4%), Endolimax nana (12.2%), Chilomastix
mesnili (5.6%) and Iodamoeba bütschlii (2.2%). Ascaris lumbricoides was the most prevalent
intestinal helminth, with an infection frequency of 38.9%, followed by Trichuris trichiura
(13.3%), Strongyloides stercoralis (13.3%), Hymenolepis nana (7.8%) and Enterobius
vermicularis (3.3%). Multiple parasitic infections were also high, affecting 71.1% of infected
population. These results indicate that sanitary policies, including health care and sanitary
education have been inadequate for the control of intestinal parasitism in this high-risk
population. Implementation of sanitation programs is a basic need and a joint collaboration
between public servant and health professionals should be a priority.
INTRODUCTION
The relationship between poverty,
deficiencies in hygiene and parasitic
infections is a well-known phenomenon
(Blumenthal & Schultz, 1976; Gupta, 1990).
Parasites play an important role as
contributory factors in the etiology of
childhood malnutrition especially in
undernourished children from socio-
economically disadvantaged communities.
Despite its importance, there is still
inadequate information on the epidemiology
of protozoa and helminthes affecting the
population. In Tucumán province, located in
the north of Argentina, an increase in the
number of undernourished children was
reported in 2002 (Zeballos, 2003) and this
situation motivated us to evaluate the
prevalence of intestinal parasites in a
peripheral area of Tucumán city.
The study population included 115
children and teenagers aged between 0 and
16 years old and the area of study was located
on the outskirts of San Miguel de Tucumán, in
the North Channel, tributary to Salí River. The
target population is considered under high
sanitary risk due to the poor socioeconomic
status, inadequate water supply, and contact
with the drainage channel which is a direct
source of parasitic infections.
The aim of this study was to determinate
the prevalence, species, age and gender
distribution of intestinal parasitism in
children from a settlement next to an




During November and December of 2011, 50
mL plastic and hermetic containers with 20
mL of 5% formaldehyde solution were
distributed to children from 0 to 16 years old,
(including infants, pupils and middle-school
children). Procedure for sample taking was
explained to the parents. The samples were
collected for 3–5 consecutive days. A total
number of 178 containers were given and
115 of them (64.6%) were sent back to the
laboratory.
One of the parents volunteered to record
personal and environmental information. The
following variables were assessed: a)
personal: age, gender, number of children in
the family and address; b) environmental:
type of water supply, body waste disposal,
garbage disposal; c) any pharmacological
treatment; and d) previous contact with
channel water (i.e. bath, recreation).
Stool samples were examined by using a
wet mount (fresh and lugol). In addition two
dyes were used for Cryptosporidium spp.
searching: lugol and carbol fucshin for
positive and negative staining respectively.
Samples were also examined again after
using two different concentration techniques:
Faust (flotation) (Barlett et al., 1978) and
Ritchie (sedimentation) (Melvin & Brooke,
1982).
The studies were carried out according
to the conditions of the Universal Declaration
of Human Rights (1948), ethical standards
instituted by the Nuremberg Code (1947), the
Helsinki Declaration (1964), and subsequent
amendments regulated by the National Law
Nr. 25,326 related to data protection. Written
permissions to work in the community were
obtained from subjects, parents, or guardians.
The results were also informed to the parents
in order to start suitable medical treatments.
The chi-squared test and Student t-test
were used for the analytic assessment. The
differences were considered to be
statistically significant when the p-value
obtained was less than 0.05.
RESULTS
The frequency of infected people in the
total studied population was 78.3%. Eleven
species of parasites and commensalism
parasites were found: six protozoa and five
helminths (nematodes and cestodes). The
prevalence of protozoa and intestinal
helminths infection is shown in Table 1. The
most frequent protozoa parasite detected was
Blastocystis hominis (68.9%), in the 13–16
age group who are most affected. Giardia
intestinalis was the second protozoa in
frequency, with a prevalence of 33.3% and no
significant difference between host age and
prevalence was found (p<0.05). Among
helminths, Ascaris lumbricoides was first
in occurrence (38.9%) and children in pre-
school age were the most affected (45.9%).
Trichuris trichiura and Strongyloides
stercoralis were in second place (13.3%).
Although infections frequencies due to
Entamoeba coli and Endolimax nana were
higher in males, in general we found no
correlation between enteroparasitic infection
and gender as shown in the Table 2.
In the study population 28.9% of the
positive samples showed one parasite, 36.7%
showed two parasites and 34.4% three or more
parasites species. The overall superinfection
rate was 71.1%.
DISCUSSION
The North Channel is a drainage channel
where people living next to it used as garbage
and feces dump. Besides that, some
industries throw their liquid “wastes” and
during the rainy season overflows are quite
common. These situations make the channel
change to an important source of infection
for those who are in contact with the water,
especially children. In addition, most families
living at the side of the North Channel lacked
of water connection inside the houses, street
lighting, waste collection service (waste
disposal is open), and laying of sewer
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Table 1. Distribution of parasites in relation to age groups
Infected cases by age (%)
0-5 6-12 13-16 Total
(n=37) (n=44) (n=9) (n=90)
Protozoa
Blastocystis hominis 62.2 68.2 100.0 68.9
Giardia intestinalis 35.2 31.8 33.3 33.3
Entamoeba coli 27.0 20.4 33.3 24.4
Endolimax nana 16.2 9.1 11.1 12.2
Iodamoeba bütschlii 2.7 0.0 11.1 2.2
Chilomastix mesnili 8.1 4.6 0.0 5.6
Helminths
Ascaris lumbricoides 46.0 36.4 22.2 38.9
Trichuris trichiura 16.2 6.8 33.3 13.3
Hymenolepis nana 5.4 9.1 11.1 7.8
Strongyloides stercoralis 8.1 15.9 22.2 13.3
Enterobius vermicularis 0.0 2.3 22.2 3.3
Table 2. Distribution of parasites in relation to gender




Blastocystis hominis 66.7 70.6
Giardia intestinalis 30.8 31.4
Entamoeba coli 15.4 31.4
Endolimax nana 7.7 15.7
Iodamoeba bütschlii 0.0 3.9
Chilomastix mesnili 5.1 5.9
Helminths
Ascaris lumbricoides 35.9 41.2
Trichuris trichiura 12.8 13.7
Hymenolepis nana 7.7 7.8
Strongyloides stercoralis 10.2 15.7
Enterobius vermicularis 0.0 5.9
(latrines are in poor condition). Parasitic
infections seem to be a common problem
among this community living in such
conditions. Parasitic protozoa and helminths
are responsible for some of the most
devastating and prevalent human diseases
and constitute a medical and health problem
including social and economic implications
(Rosenfield et al., 1984). Infection
mechanism occurs primarily through
drinking water and these results emphasize
the risk represented by the water supplied to
this community, which is not safe to drink,
adding the probability of acquiring intestinal
infection by accidental ingestion of water
from the North Channel.
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An important finding was the prevalence
of intestinal protozoa B. hominis (68.8%),
which was higher than in previous studies
conducted in primary rural school children
from the same province (54.4%) (Dib et al.,
2012). The present study showed that, B.
hominis prevalence rate was 2.5 times higher
in comparison to a study carried out in
suburban schoolchildren from Buenos Aires,
Argentina, where the incidence was 27.5%
(Pezzani et al., 2012). The patogenicity of
B. hominis is still a matter for debate
(Amato et al., 2003), and its high prevalence
coincides with the high prevalence observed
for other protozoa. This may be explained
because of transmission through
contaminated water.
In the present work, high prevalence of
A. lumbricoides infections was found in
comparison with other authors in children in
Argentina (Borda et al., 1996; Guignard et al.,
2000). The negative consequences of
helminth infections have been documented
in diverse, populations (Stoltzfus et al., 1997;
Jardim Botelho et al., 2008) and they have
been linked with poor nutritional outcomes,
including an increased risk for nutritional
anemia, protein-energy malnutrition and
growth deficient in children (Stephenson et
al., 2000a; Stepheson et al., 2000b).
Compared to previous publications there
is complete absence of two parasitic species,
Cryptosporidium spp. and hookworm.
Previous studies carried out in a town in
Tucumán, showed hookworm prevalence was
9.2% (Valperga et al., 1979). This difference
could be explained due to climatic conditions
and soil composition in the study area (i.e.
variable temperatures, moderate rainfall and
clay soils). Hookworm eggs are more
dependent on these factors compared to other
parasites. It is most probable that the soil from
this area is less favorable for the survival of
hookworm eggs. The occurrence of E.
vermicularis infection is underestimated, as
the procedure to look for E. vermicularis
eggs, like the anal swab method, was not
possible because of the characteristics of the
population studied.
As in previous studies performed in
Tucumán, a high prevalence of poly-
parasitism was found (Silvia et al., 2006; Dib
et al., 2012). The coexistence of different
enteroparasitic species has also been
observed in other places (Native-American
communities) with known deleterious effects
on health conditions (Nematian et al., 2004;
Devera et al., 2005; Rivero et al., 2007).
In conclusion, intestinal parasite
infections caused by protozoa and helminthes
constitute one of the main worldwide causes
of human morbidity and mortality (Atias,
1999). In several provinces in Argentina over
50% of children are infected (Vergara et al.,
1996; Soriano et al., 2005; Cesani et al., 2007;
Salomon et al., 2007; Bracciaforte et al.,
2010). Our results indicated that parasitic
infections are quite common (78.3%) in the
North Channel community in concordance
with other work carried out in Tucumán
province where prevalence of parasite
infection exceeded 80% (Silvia et al., 2006;
Dib et al., 2012). This is an indicator that
sanitary policies including environmental
sanitation programs, health care, and sanitary
education have been inadequate for the
control of intestinal parasites as was shown
in previous surveys in Argentina (Pezzani
et al., 1996; De Luca et al., 1997; Basualdo
et al., 2000; Gamboa et al., 2003). Therefore,
it is imperative to promote, through
sanitary policies, a genuine and extensive
improvement in the living, social, and
economic conditions of these communities
that will help to reduce the occurrence of
parasitic infections.
Acknowledgements: The authors are grateful
to the personal working at community center
of Canal Norte in Tucumán for technical




Amato Neto, V., Alarcon, R.S.R., Gakiya, E.,
Bezerra, R.C., Ferrreira, S.C. & Braz, L.M.
(2003). Blastocistose: controvérsias e
indefinicioes. Revista da Socidade
Brasileira de Medicina Tropical 36: 515-
517.
Atias, A. (1999). El hospedero. La relación
hospedero-parásito. In: Atías A, editor.
Parasitología médica, Santiago,
Mediterráneo. pp. 49-53.
Barlett, M.S., Harper, K., Smith, N., Verbanac,
T. & Smith, J.W. (1978). Comparative
evaluation of a modified zinc sulfate
flotation technique. Journal of Clinical
Microbiology 7: 524.
Basualdo, J.A., Pezzani, B.C., De Luca, M.M.,
Cordoba, A. & Apezteguia, M. (2000).
Screening of the municipal water system
of La Plata, Argentina, for human
intestinal parasites. International
Journal of Hygienic and Environ-
mental Health 203: 177-182.
Blumenthal, D.S. & Schultz, M.G. (1976).
Effects of Ascaris infection on nutritional
status in children. American Journal of
Tropical Medicine and Hygiene 25: 682.
Borda, C.E., Rea, M.J.F., Rosa, J.R. & Maidana,
C. (1996). Intestinal parasitism in San
Cayetano, Corrientes, Argentina.
Bulletin of the Pan American Health
Organization 30(3): 227-233.
Bracciaforte, R., Díaz, M.F., Vottero Pivetta,
V., Burstein, V., Varengo, H. & Orsilles,
M.A. (2010). Enteroparásitos en niños y
adolescentes de una comuna periurbana
de la provincia de Córdoba. Acta
bioquímica clínica latinoamericana
44(3): 353-358.
Cesani, M.F., Zonta, M.L., Castro, L., Torres,
M.F., Forte, L.M., Orden, A.B., Luis, M.A.,
Sicre, M.L., Navone, G.T., Gamboa, M.I. &
Oyhenart, E.E. (2007). Estado nutricional
y parasitosis intestinales en niños
residentes en zonas urbana, periurbana
y rural del partido de Brandsen (Buenos
Aires, Argentina). Revista Argentina de
Antropología Biológica 9(2): 105-121.
De Luca, M.M., Pezzani, B.C., Cordoba, M.A.
& Basualdo, J.A. (1997). Characterization
and quantitation of parasite species in
the effluents of the Berisso main sewage
channel, Buenos Aires, Argentina.
Zentralbl Hyg Umweltmed 200: 349-357.
Devera, R., Blanco, Y. & Cabello, E. (2005).
Elevada prevalencia de Cyclospora
cayetanensis en indígenas del estado
Bolívar, Venezuela. High prevalence of
Cyclospora cayetanensis among
indigenous people in Bolivar State,
Venezuela. Cadernos de Saúde Pública
21(6): 1778-1784.
Dib, J., Oquilla, J., Lazarte, S.G. & Gonzalez,
S.N. (2012). Parasitic Prevalence in a
Suburban School of Famaillá, Tucumán,
Argentina. ISRN Microbiology, Article ID
560376, 4 pages. doi:10.5402/2012/
560376.
Gamboa, M.I., Basualdo, J.A., Cordoba, M.A.,
Pezzania, B.C., Minviellea, M.C. &
Lahittea, H.B. (2003). Distribution of
intestinal parasitoses in relation to
environmental and sociocultural
parameters in La Plata, Argentina.
Journal of Helminthology 77: 15-20.
Guignard, S., Arienti, H., Freyre, L., Lujan, H.
& Rubinstein, H. (2000). Prevalence of
enteroparasites in a residence for
children in the Cordoba Province,
Argentina. European Journal of
Epidemiology 16(3): 287-293.
Gupta, M.C. (1990). Effect of ascariasis upon
nutritional status of children. Journal of
TropicalPpediatrics 36(4): 189-191.
Jardim Botelho, A., Raff, S., DeÁvila,
Rodrigues, R., Hoffman, H.J., Diemert,
D.J., Corrêa Oliveira, R., Bethony, J.M. &
Gazzinelli, M.F. (2008). Hookworm,
Ascaris lumbricoides infection and
polyparasitism associated with poor
cognitive performance in Brazilian
schoolchildren. Tropical Medicine &
International Health 13(8): 994-1004.
215
Melvin, D.M. & Brooke, M.M. (1982).
Laboratory Procedures for the Diagnosis
of Intestinal Parasites, Laboratory
Training and Consultation Division,
Centers for Disease Control, Atlanta, Ga,
USA, 3rd edition, DHEW Publication
[CDC] 82-8282.
Nematian, J., Nematian, E., Gholam-
rezanezhad, A. & Asgari, A.A. (2004).
Prevalence of intestinal parasitic
infections and their relation with socio-
economic factors and hygienic habits in
Tehran primary school students. Acta
Tropica 92(3): 179-186.
Pezzani, B., Ciarmela, M.L., Apezteguía, M.C.,
Molina, N., Orden, A., Rosa, D. &
Minvielle, M. (2012). Intestinal
parasitoses in suburban and rural
schoolchildren in Argentina. Revista de
Patología Tropical 41: 1.
Pezzani, B.C., Minvielle, M.C., De Luca, M.M.,
Radman, N., Giacoy, P. & Basualdo, J.
(1996). Estudio de las infecciones por
enteroparasitosis en una comunidad
periurbana de la provincia de Buenos
Aires, Argentina. Boletín Chileno de
Parasiología 51: 42-45.
Rivero, Z., Salazar, S., Villalobos, R. & Bracho,
A. (2007). Infestación por Strongyloides
stercoralis en una paciente inmuno-
suprimida, hallazgo de hembra adulta en
heces. Vitae: Academia Biomédica
Digital 33: 5.
Rosenfield, P.L., Golladay, F. & Davidson, R.K.
(1984). The economics of parasitic
diseases: Research priorities. Social
Science and Medicine 19(10): 1117-
1126.
Salomón, M.C., Tonelli, R.L., Borremans, C.G.,
Bertello, D., De Jong, L.I., Jofré, C.A.,
Enriquez, V., Carrizo, L.C. & Costamagna,
S.R. (2007). Prevalencia de parásitos
intestinales en niños de la ciudad de
Mendoza, Argentina. Parasitología
Latinoamericana 62: 49-53.
Silvia, G.L., Christian, A., Juana, O. & Silvia,
N.G. (2006). Alarming levels of infection
by enteric parasites in children of
Burruyacu, Province of Tucumán,
Argentina. International Journal of
Tropical Medicine 1: 40-43.
Soriano, S.V., Manacorda, A.M., Pierangeli,
N.B., Navarro, M.C., Giayetto, A.L.,
Barbieri, L.M., Lazzarini, L.E., Minvielle,
M.C., Grenovero, M.S. & Basualdo, J.A.
(2005). Parasitosis intestinales y su
relación con factores socioeconómicos
y condiciones de habitat en niños de
Neuquén, Patagonia, Argentina.
Parasitoogía Latinoamericana 60: 154-
161.
Stephenson, L.S., Latham, M.C. & Ottesen,
E.A. (2000a). Global malnutrition.
Parasitology 121: S5-22.
Stephenson, L.S., Latham, M.C. & Ottesen,
E.A. (2000b). Malnutrition and parasitic
helminth infections. Parasitology 121:
S23-38.
Stoltzfus, R.J., Dreyfuss, M.L., Chwaya, H.M.
& Albonico, M. (1997). Hookworm control
as a strategy to prevent iron deficiency.
Nutrition Reviews 55: 223-232.
Valperga, S.M., Pérez, L. & Nava, C.A. (1979).
Helmintiasis intestinales en habitantes
del ex departamento Famaillá (Provincia
de Tucumán). Revista de la Facultad de
Medicina Tucumán 12: 18-24.
Vergara, M., Quiroga, M., Grenon, S., Pegels,
E., Oviedo, P., Deschutter, J., Rivas, M.,
Binsztein, N. & Claramount, R. (1996).
Prospective study of enteropathogens in
two communities of Misiones, Argentina.
Revista do Instituto de Medicina
Tropical de São Paulo 38(5): 337-348.
Zeballos, J.L. (2003). Argentina: efectos
sociosanitarios de la crisis 2001-2003. 1ª.
ed. Buenos Aires: Organización
Panamericana de la Salud. 108 p, ISBN
950-710-079-2 I. Título II. Salud Pública.
